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Sir: 

I, Jeremy S. Edwards, Ph.D., declare as follows: 

1 ) I am currently an Assistant Professor at the Department of Molecular Genetics 
and Microbiology at the University of New Mexico Health Science Center, Albuquerque, New 
Mexico. I previously held the Outstanding Junior Faculty Chaired Professorship position in 
Chemical Engineering at the University of Delaware. 

2) I obtained a Bachelors of Science majoring in Mechanical Engineering in 1995 
from the University of Texas, Arlington and my Ph.D. in Bioengineering from the University of 
California, San Diego, in 1999, where I did my thesis work in Dr. Bernhard Palsson's laboratory. 
I also completed a post-doctoral fellowship at Harvard Medical School in 2000. I have authored 
or co-authored numerous papers in the areas of genomics and bioinformatics including in silico 
organism models, spatial-temporal modeling of signaling networks and functional genomics tool 
development. My curriculum vitae and a list of publications is attached as Exhibit 1 . 
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3) I have read the application entitled Methods for Identifying Drug Targets Based 
on Genomic Sequence Data, having U.S. patent application serial no. 09/923,870. Specifically, I 
understand that the application describes and claims computer methods for producing a genome 
specific stoichiometric matrix and computer methods for producing an in silico representation of 
a microbe. The methods rely, in part, on the identification and inclusion of metabolic reactions 
into an in silico model of an organism. 

4) I have read the Office Action mailed December 22, 2006, issued in connection 
with the above-identified application. I understand that claims 49 and 57 have been rejected for 
lacking written description in the application with respect to the phrase "a number of DNA 
sequences in a genome sufficient to produce an in silico representation of a microbe." In 
particular, I understand that the Examiner interprets the application to describe that most or all of 
the genes involved in metabolism should be included in an in silico representation and, therefore, 
concludes that the application fails to convey that including only a sufficient number was 
contemplated. 

5) My understanding from reading the application is that it sufficiently conveys that 
an in silico representation need only include a number of genes encoding metabolic reactions that 
is sufficient to produce a representation of an organism. This number of genes is far less than the 
most or all the genes involved metabolism as interpreted by the Examiner. 

6) Sufficiency can be assessed by a number of criteria described in the application 
and known to those skilled in the field of in silico modeling. In general, sufficiency is measured 
by consistency with in vivo results. The application adequately conveys this measurement when 
it explains "[t]he growth associated maintenance requirements are determined by fitting the 
model results to the experimentally determined points in the growth rate versus glucose rate plot" 
(page 8, lines 5-7; emphasis added). This conclusion is further born out by a comparison of in 
silico and in vivo results where the application explicitly describes 4i we can call upon the wealth 
of data on overall metabolic behavior and detailed biochemical information about the in vivo 
genotype to which we can compare the behavior of the in silico strain (page 14, last paragraph, 
lines 6-8; emphasis added). 
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7) The above descriptions convey to one skilled in the art of in silico modeling that 
sufficiency of the number of metabolic genes to include in an in silico representation can readily 
be determined by comparison with results obtained in vivo. 

8) I also understand the descriptions in the application directed to including most of 
the metabolic reactions or most or all of the genes involved in the organism's metabolism not to 
be a mandate for producing an in silico model. Rather, these descriptions refer to what could be 
desirable to include in the best working in silico model that can be constructed because a person 
skilled in the field of in silico modeling understands that increasing the number of reactions 
included in a model can increase the accuracy of the model. 

9) My understanding from reading the application with respect to the phrases "most 
or all of the genes" or "nearly the entire gene complement" is that these phrases describe that the 
methods described in the application have the power to be applied to organisms where little to no 
functional gene assignments have been made. This interpretation is clear when the cited phrase 
is read in context of the complete paragraph or sentence in the application. For example, the 
application describes that "the metabolic genotype of an organism includes *most or all of the 
genes' involved in the organism's metabolism," but, as set forth below, conditions the number of 
genes on those that can be determined from the genomic sequence (paragraph bridging pages 7 
and 8). The application also describes "[t]hus, the functions of nearly the entire gene 
complement or genotype of an organism can be determined so long as homologous genes have 
already been discovered" (page 7, second paragraph, last sentence; emphasis added). Thus, these 
passages, when read in context of the application, convey to one skilled in the field of in silico 
modeling the applicability of the described methods, not that the entire gene complement needs 
to be obtained to produce an in silico representation. 

10) With respect to the number of metabolic genes to include in an in silico 
representation, the application describes at page 7, second paragraph, lines 9-11, that if a coding 
region from a gene is homologous to a gene in a database then it is assigned a function. This 
statement clearly places a condition which limits including most or all of the metabolic genes of 
an organism in an in silico representation to those where homology can be assigned. 
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1 1) The application further limits the number of genes that can be included in an in 
silico representation to less than all or most metabolic genes when it concludes "functions of 
nearly the entire gene complement or genotype of an organism can be determined so long as 
homologous genes have already been discovered " (page 7, second paragraph, lines 11-13; 
emphasis added). This statement conveys what can be done, not what is required, and clearly 
restricts the number of included metabolic genes because it was well understood that homologies 
for all metabolic genes were not known at the time this application was filed. 

1 2) The application further describes that "[T]he gene products . . . carry out all or 
most of the enzymatic reactions . . . known to occur within the target organism as determined 
from the genomic sequence" (page 7, last line through page 8, line 3; emphasis added). Such 
description clearly conditions the number of genes to include in an in silico representation on 
how the information is acquired. 

1 3) The above understanding is supported by a comparison of the E. coli model 
described in the application with models currently in use. The E.coli model described in the 
application was subsequently published by myself and Dr, Palsson and contained about 660 
metabolic genes (Edwards et al., Proc, Natl. Acad, Sci. USA 97:5528-33 (2000). In comparison, 
the model I now use in my laboratory currently contains about 1 ,237 metabolic genes. The 
increase in gene number has resulted from the further identification of open reading frames that 
correspond to metabolic genes. Hence, the model described in the application contains only 
about half of the metabolic genes known today, but was sufficient to predict the behavior of an 
organism. 

14) The above descriptions in the application convey that only a sufficient number of 
genes need to be obtained to produce an in silico representation and that not all or most 
metabolic genes will be included in an in silico representation because they condition the number 
of genes on what is known or how the information is acquired. 
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I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true. 



Date: 



0 



W°7 



By: 




JerenvwS. Edwards, Ph.D. 
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Sir: 



I, Jeremy S. Edwards, Ph.D., declare as follows: 

1) I am currently an Assistant Professor at the Department of Molecular Genetics 
and Microbiology at the University of New Mexico Health Science Center, Albuquerque, New 
Mexico. I previously held the Outstanding Junior Faculty Chaired Professorship position in 
Chemical Engineering at the University of Delaware. 

2) I obtained a Bachelors of Science majoring in Mechanical Engineering in 1 995 
from the University of Texas, Arlington and my Ph.D. in Bioengineering from the University of 
California, San Diego, in 1999, where I did my thesis work in Dr. Bernhard Palsson's laboratory. 
I also completed a post-doctoral fellowship at Harvard Medical School in 2000. I have authored 
or co-authored numerous papers in the areas of genomics and bioinformatics including in silico 
organism models, spatial-temporal modeling of signaling networks and functional genomics tool 
development. My curriculum vitae and a list of publications is attached as Exhibit 1 . 
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3) I have read the application entitled Methods for Identifying Drug Targets Based 
on Genomic Sequence Data, having U.S. patent application serial no. 09/923,870. Specifically, I 
understand that the application describes and claims computer methods for producing a genome 
specific stoichiometric matrix and computer methods for producing an in silico representation of 
a microbe. The methods rely, in part, on the identification and inclusion of metabolic reactions 
into an in silico model of an organism. 

4) I have read the Office Action mailed December 22, 2006, issued in connection 
with the above-identified application. I understand that claims 49-54, 56-62 and 64-65 have 
been rejected for lacking enablement in the application. In particular, I understand that the 
Examiner asserts that the application fails to provide adequate guidance as to how to evaluate 
sufficiency of the number of genes in an in silico representation of a microbe. 

5) My understanding from reading the application is that it provides sufficient 
guidance to one skilled in the field of in silico modeling for assessing sufficiency of the number 
of metabolic genes to include in an in silico representation. Those skilled in the field of in silico 
modeling understand that a computer model is sufficient when it is consistent with known results 
of the thing or organism being modeled. The application adequately provides this guidance to 
one skilled in this field of in silico modeling. 

6) The application sets forth guidance on such a comparison when it explains "[t]he 
growth associated maintenance requirements are determined by fitting the model results to the 
experimentally determined points in the growth rate versus glucose rate plot" (page 8, lines 5-7; 
emphasis added). This guidance is further emphasized by a comparison of in silico and in vivo 
results where the application expl icitly describes "we can call upon the wealth of data on overall 
metabolic behavior and detailed biochemical information about the in vivo genotype to which we 
can compare the behavior of the in silico strain (page 14, last paragraph, lines 6-8; emphasis 
added). 

7) The above descriptions adequately instruct one skilled in the art of in silico 
modeling that the number of genes to include in an in silico representation is an amount 
sufficient for the model to show consistencies with known behavior of the actual organism. 
These descriptions further instruct one skilled in the art of in silico modeling that such 
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sufficiency of the number of metabolic genes to include in an in silico representation can readily 
be determined by comparison with results obtained in vivo. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be/tftie. 



Date; 




By: 
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